INTRODUCTION
In Part 1 of study, an experiment was undertaken in order to reveal the fundamental mechanism of fire whirls. This numerical study was conducted in order to reproduce fire whirls (swirling flames), as obtained in experiments [1, 2] by using a CFD model that has higher reproducibility in a free burning state.
OUTLINE OF NUMERICAL ANALYSIS
The calculation code used in this numerical study is the Fire Dynamics Simulator (FDS), developed by the US National Institute of Standards and Technology (NIST). Table 1 shows the mathematical expressions used in the FDS. 
Table 1 Common mathematical expressions used in the FDS [3-5]

CALCULATION CONDITIONS
b) Temperature distribution
The thermocouples were placed in 45 (3×15) different locations within the analyzed area, and the temperature, which was measured at 0.1-s intervals, was averaged over 20 s. Figure 1 shows how the thermocouples were positioned. 
MODIFICATION OF THE SIMULATION MODEL
In comparing the results of the analytical and the experimental values, no favorable consistency was found for the swirling flame height, the temperature or the velocity, due to issues with the flame pattern in the vicinity of the fire source plane, the radiation heat and the influence of the eddy viscosity by the disturbed flow. Therefore, in order to solve those issues, some modifications were applied.
Main improvements
The following modifications were applied to the calculation conditions. Since one of the reasons for the significant difference between the analytical and the experimental 
Analytical results after the improvements a) Velocity
The mean values of the velocity before the improvement were 1.37 m/s and 1. 
